Methylation profiling of tumor suppressor genes and oncogenes in hepatitis virus-related hepatocellular carcinoma in northern India.
Hepatocellular carcinoma (HCC) is the fifth most common cancer in India, and hepatitis B virus and hepatitis C virus infections are major risk factors. DNA methylation alterations have been linked to various carcinomas in different populations. Aberrant CpG island methylation of genes has been recognized in HCC, information is limited for hepatitis virus-related hepatocarcinogenesis. HCC risk has not previously been associated with gene-specific DNA methylation in India. Promoter region methylation of a panel of six tumor suppressor genes (CDKN2A, CDKN2B, CDH1, GSTP1, SOCS1, and APC) and three oncogenes (MYC, HRAS, and KRAS) was determined by methylation-specific PCR among 23 HCC samples and 20 control hepatitis samples. CDKN2B methylation frequency in HCC was double that for hepatitis, and methylation allele density of APC, GSTP1, and CDKN2B increased 2.2-, 2.3-, and 7.6-fold, respectively. Epigenetic silencing of tumor suppressor genes starts during viral infection and progresses toward HCC with the chronicity of the disease. Findings of altered methylation status support involvement of these tumor suppressor genes in HCC. MYC showed decreased methylation in HCC, relative to hepatitis. These observations on DNA methylation suggest the involvement of CDKN2B, SOCS1, CDH1, GSTP1, and MYC in pathogenesis of HCC in India and implicate altered DNA methylation in the molecular pathogenesis.